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Friction Characteristics of Textured Surface of Graphene / copper
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Abstract: The current research on graphene / copper matrix composites mainly focuses on the influence of the composite preparation
process on the material properties, and there is a lack of in-depth investigation on the influence of surface friction properties of
graphene / copper matrix composites. The graphene / copper matrix composites are prepared by hot pressing sintering process,
followed by the various size and structure microtextured processing on composites surface using laser. The results show that when the
content of graphene is 0.5%, the hardness of graphene / copper matrix composites peaks at 140 HV,;, nearly 27% higher than that of
copper alloy matrix. Besides, the surface friction coefficient and ear scar width of composites with pit texture show a “downward
upward” trend with the increase of surface texture diameter. Specifically, the optimal result can be obtained when the pit diameter
equals 200 um a where the friction factor and the wear scar width reach their minimum at 0.377 and 231 um, respectively. Thus, using
well-designed textured structure with proper content of graphene can significantly contribute to both antifriction and abrasive
resistance of graphene / copper matrix composites. The combination of powder metallurgy and laser structuring technology can
provide a new method to improve the friction and wear properties of parts.
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Table 1 Composition of composite materials

Copper alloy content / Graphene content /

Sample name

wt.% Wt.%
0 %GNFs / CuSn10 100 0
0.25%GNFs / CuSn10 99.75 0.25
0.50%GNFs / CuSn10 99.50 0.50
0.75%GNFs / CuSn10 99.25 0.75
1.00%GNFs / CuSn10 99 1
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(a) SEM (b) EDS

1 0.50% GNFs/ CuSnl0 & &#1k SEM FEF1 EDS B
Fig.1 SEM and EDS of 0.50% GNFs / CuSn10 matrix composites
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Fig. 2 Metallographic image of GNFs / CuSn10 composite
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Table 2 Related parameters of composite materials

Sample name Actual density / (g / cm®) Theoretical density / (g / cm®) Densification / % Vickers hardness / HV 1
09%GNFs / CuSn10 8.62 8.76 98.5 113
0.25% GNFs / CuSn10 8.52 8.74 97.4 124
0.50% GNFs / CuSn10 8.40 8.72 96.3 140
0.75% GNFs / CuSn10 8.37 8.70 96.0 123
1.00% GNFs / CuSn10 8.31 8.68 95.0 110
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Fig. 3 Friction factor curve of composite material
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Table 3 Geometric parameters of surface texture

ELETCHE 6 £l L

(b) D=200 im

Serial Diameter Area ratio Depth
number D/um A 1% H/pm
1# 100
2# 200 10 80
3t 300
L
N M
\/ 1/
~J
il R
LT B S E7

Bl 4 iU o) A7 i B Sk

Fig. 4 Surface texture distribution diagram and sample
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(c) D=300 pm
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Fig. 5 Surface morphology of texture with different sizes
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Fig. 10 Law of friction factor with the diameter of texture
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Fig. 9 SEM and EDS of wear marks with pit diameter of 200 um
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Fig. 12 Relationship between pit diameter and wear mark width
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Fig. 13 Surface wear morphology of composites with different pit diameters (x40)
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